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Traditionally, many surface science techniques that have been used in the past as in situ methods for the investigation of heterogeneous catalytic reactions required ultra high vacuum (UHV) conditions, as well as relatively simple but atomically well-defined model catalysts such as single crystals. The difficulties in correlating UHV surface science experiments on-well defined model catalysts, with the high pressure (atmospheric or higher) results on sophisticated technical catalysts such as metal particles deposited on a high surface area metal oxide substrate have led to the genesis of two commonly used terms in surface science: the pressure gap and the materials gap. However, recent developments in the spectroscopic instrumentation and the model catalyst design have provided new opportunities for investigating the catalytic surfaces under conditions that are more similar to the realistic catalytic reaction conditions and thus created means to narrow the pressure and the materials gap such as the polarization modulation infrared reflection absorption spectroscopy (PM-IRAS). In this presentation, our recent PM-IRAS results about various NOx abatement related model heterogeneous catalytic systems will be investigated including adsorption and the reaction of CO and NO on the Pd (111) single crystal surface as well as Pd nanoparticles (of diameter ~4 nm) deposited on crystalline ultra thin SiO2 film grown on Mo(112) metallic substrate at elevated pressures (~1bar). In addition, design and NOx storage behaviour of a novel BaO/θ-Al2O3/NiAl(100) based mixed oxide system will be also discussed.
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